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A short distance
R. A. Moore
ack when most farms had a
milk cow and a flock of chickens, the Agricultural Experiment Station's out-state research farms would
have had at least the cow, if not the
hens.
Both fanning and research have
changed since then.
You can interpret that change differently. Some folks think both
fanning and research have become
"more sophisticated." Others say
"just more complicated."
Technology is responsible for a
good part of that change. Technology
has taken much of the trial-and-error
out of both science and farming. It
has made us specialists. And it has
shortened the time between research
and application on the farm or ranch.
We shorten the distance between
research and application with our
field stations. We do out-state
research primarily to respond more
accurately to the specific soils, climate, and types of agriculture in various parts of the state. Technology is
important at each of these stations,
but equally important is the opportunity for farmers and ranchers to visit
their nearest station and see experiment results first-hand.
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t is usually more appropriate to
conduct most scientific investigations on the SDSU campus where we
'have more complete laboratories,
equipment, and facilities. The field stations extend and adapt the Brookings. based research, making it more practical and useful for local situations.
Advisory boards-one for each
research station-assist the station
manager in identifying research needs
and in evaluating the station program. These people are valuable
assets to the managers and to me.
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"Just down the road" from about anywhere in the state, says Ag Experiment Station Director
Ray Moore of the out-state research stations. Stations have regular summer field days, and
here the director visits with a local farmer at the Highmore station .

They provide excellent counsel, and
we truly appreciate the time that each
of the members so unselfishly gives.
While each research farm is
unique, it is not autonomous; it is
part of the total Experiment Station
system. For example, producers in
several areas would like to see more
livestock research at some of the
farms. But animal research requires
a considerable investment in facilities, water develppment, fencing,
corrals, and buildings. For reasons
like this, we can't always honor every
request of each and every station
manager and his advisory board for
research projects.
everal years ago we thought
we could cover more ground
S
with more efficiency if we adopted a
mobile concept.
The idea was to identify a problem in a given area, plan a research
program, develop a realistic budget,
and set a time when we would finish
that work and move to another area
1

with another set of problems.
It has been difficult to follow this
plan. Folks just don't want us to
leave once we set up shop. We
appreciate that, but we have only so
much funding and personnel and
many problems to tackle.
Some of you won't even remember that we had field stations at one
time at Eureka, Vivian, Reed Ranch,
Norbeck, Redfield I, Redfield II,
Presho, Menno, Garq.en City, and
Milbank. We did work at federal stations at Newell and Ardmore.
We still follow the plan in most of
our crops and soils research in western South Dakota. Our mobile unit
is located at Box Elder, and the project leader's office is in the West
River Research and Extension Center
in Rapid City.
here is bound to be something
going on -at the station nearest
you that will interest and benefit you.
The station managers and I urge you
to visit. You are always welcome. D
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Cottonwood Range and Livestock Research Station

'In the heart of
South Dakota rangeland'
Ron Haigh

angeland makes up about 45
R
percent of the area of the U.S.
and 59 percent of South Dakota.
Livestock grazing is probably its most
valuable use.
The Cottonwood Range and Livestock Research Station sits in the
heart of South Dakota rangeland.
Yet in the early years of the station,
research focused on crop production.
The shift to grazing started in the
1940s after an additional 2,000 acres
were designated for station use. The
· original station covered only 640
acres of school land provided by the
state legislature in 1907, hardly
enough to support grazing studies.
We currently have two research
emphases. The first is winter supple-

mentation of beef cows grazing
native range; the second is finding
the best way to use introduced grasses to complement native range.

ow in the second year of a 3 year study, 120 pregnant Simmental-Angus crossbred cows on
December-January winter range are
being fed one of three concentrate
supplements and grazed on either a
high- or low-forage pasture. Concentrate supplements are com (high),
soybean meal and com (medium),
and soybean meal (low), each providing 0. 7 pounds of crude protein
per head per day. The supplements
are fed at the rate of approximately

N
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10 pounds per head per day for the .
high, 5 pounds for the medium~ and
2 pounds for the low.
The two pastures are mainly western wheatgrass. The low-forage pasture was grazed hard before the trial
to lower the quality and quantity of
available forage. The high-forage
pasture had not been grazed since
the previous April.
We found that the amount of
available forage had a greater effect
on cow performance than level of
concentrate supplement in the first
yeat: Cows on the high-forage pasture gained 51.5 more pounds than
cows on the low-forage pasture.
Cows receiving higher levels of
supplement actually gained less
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weight. In other words, cows lost
more weight as the amount of com
per day in the concentrate supplement increased.
Dr. Dick Pruitt, SDSU Department
of Animal and Range Sciences, and
Mark Namminga, graduate research
assista,nt, are the principal
researchers for this project.

e also are looking for ways
W
to optimize diet quality for
cattle grazing native and introduced
grass pastures.
Mainly we want to identify the
factors that will tell us when to move
livestock for a grazing system that
combines native and introduced pasture use during the spring through
summer grazing season.
This study utilizes crested wheatgrass as the introduced pasture and
excellent and fair condition native
pastures. SDSU staff involved in this
study include Dr. Pat Johnson, Dr.
John Wagner, and Cindy Tusler.

e have studied different
W
combinations of crested
wheatgrass and native range pastures before. In the drought-shortened 1989 grazing season, yearling
.· steers achieved highest daily gain on
crested wheatgrass in June and then
June-deferred excellent condition
native pasture in July.

2
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Facing page: Cows graze high availability winter range at the Cottonwood station. Above:
~ark Namminga, graduate research assistant, adjusts a collection bag on an esopagealf1stulated steer prior to sampling. With the bag, Namminga can directly check rumen
contents in work relating to winter supplementation on native range.

Steers who stayed on crested
wheatgrass through both June and
July gained well in June (2.43 pounds
per day) but gained less in July (.88
pounds per day). For ranchers, this
means that crested wheatgrass is best
utilized in spring and early summer.
Later in the season, gains will be better on native pasture.

ows that are fleshier in March,
May, or June cycled earlier
and conceived earlier, according to
SDSU researchers Dr. Pruitt and Pat
Momont, research assistant. Cows
that calved early could be one condition score less at the beginning of the
breeding season than late calvers
and still have the same probability of
conceiving.
In a related study, Pruitt and
Momont matched cow body condition and calving date to calf performance. They found that calves born
to fleshier cows had higher daily
gains from birth to May, but their
advantage leveled out after that.

C
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ome of the oldest experimental work done at the station is
S
at the weather station which started
in 1909. Cottonwood is designated
as a "reference climatological station" by the National Weather Service.
Since 1983 the station has been a
collection site for the National Atmospheric Deposition Program, which
includes measurements for "acid
rain." Precipitation samples are analyzed for pH and conductivity at Cottonwood and also sent to the Central
Analytical Lab in Illinois where they
are compiled with data from 198
other sites from across the country. D

Ron Haigh is superintendent of the Cottonwood station, which is 12 miles southwest of Philip on State Highway 14.
Progress reports of station research are
published yearly; call either Ron anhe station (386-4445) or-the Animal and Range
Sciences Department at SDSU (688-5165) .
The station's annual field day is held in
mid-September.

com-soybean rotations farmed by notill would have returned about four
times, and the ridge-till just short of
five times, as much profit as conventional tillage, if we had been farming
commercially.
ver the past several years,
research conducted at the
farm has shown farmers other ways
to improve productivity and profitability.
In general, com planting in this
area needs to be completed before
May 7th to obtain full yield potential.
On average, there is a one-bushelper-acre loss in yield for each day
planting is delayed past this date.
That is, however, the "date past,
which." Our work here at the farm
has taught us to watch the weather
and soil conditions. When soil temperatures begin hitting 50° Fat the
2-inch level and soil conditions are
ideal for getting in the field, we roll
out the planter. It pays off in higher
yields over the long haul more than
does going by calendar dates.
In soybean planting, we recommend row spacings of 15 inches or
less in the southeast, if equipment
and management can handle it.
Years of studies confirm that this
spacing will produce optimum yields.
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Southeast Research Farm

Link between lab
and field
Dale Sorensen

idge-till and no-till are two of
R
the biggest topics of conversation when southeastern South Dakota
farmers get together.
These practices offer decreased
production costs while keeping yields
up. While these practices may indeed
require less physical inputs, they certainly require more mental inputs,
more management skills.
One place where reduced tillage is
more than a topic of conversation is
the Southeast Research Farm near
Beresford. One of our 1992 highlights is the side-by-side, direct comparison of ridge-till and no-till systems with conventional tillage for
com and soybeans. Included are new

armers can see, side-by-side
under the same climatic conditions, different herbicide options that
will (or won't) control problem weeds.
We can also show what happens
when the herbicide rate is reduced in
favor of timely cultivation. For several years now, we've found that one
cultivation with several reduced herbicide rate treatments can provide
adequate weed control and maximum crop yields. Cultivation alone,
however, does not provide ideal
weed control.
The study of fungal mycorrhizal
relc1ytionships with com was first initiated ' at the Southeast Farm. The
mycorrhizal condition is a mutually
beneficial relationship between the
roots of a plant and the vegetative
(underground) filaments of a fungus.
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studies on phosphorus placement,
nitrogen and herbicide management
that minimizes movement in the soil,
and herbicide rate work with and
without cultivation.
Over the past several growing seasons, we have seen ridge-till and notill performing as well as, and in
some years better than, conventional
tillage on both upland and bottomland soils. The practices have also
more consistently held residue levels
at or above the conservation compliance requirement of 30 percent
residue cover after planting.
The systems, good for crops and
soil, are also good for the pocketbook. For the 1991 crop year, our
4
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Problems when this condition does
not occur are known as the fallow
syndrome on com, first spotted several years ago when com was planted
on ground that the year before had
been hailed out and then kept black
fallowed the remainder of the year.
It was also noticed after the first year
of PIK acres in 1983.
The com plant needs a mycorrhizal
infection in the roots before it can
most efficiently take up phosphorus,
we have found at the farm. If ground
is left bare for several months with no
host plant for the mycorrhizae to
interact with, the fungus population
drops off considerably. This can be
detrimental to the com plant early in
the next growing season.

eef studies here over the past
several years have shown that
wet distillers grain, a byproduct of
ethanol production, can successfully
be used in feeding programs. Another
byproduct from the processing industry, oat hulls, has been used successfully in finishing rations as the prima. ry source of roughage in the diet.
Limit-feeding of finishing diets has
also been examined. It was successful during spring, summer, and fall,
but we need to find a practical way to
limit-feed in the winter months.
Swine research has concentrated on
using weather stressed crops-low

B
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Facing page: Visitors can compare ridge-till and no-till methods side-by-side at the
Southeast Farm. Over the past several growing seasons, these ridge-till and no-till fields
have performed as well or better than conventional tillage, and residue levels stay at or
above conservation compliance requirements. Above: visitors check in before touring
planting.and weed demonstrations and the beef and swine lots.

test-weight sorghum, low test-weight
oats, and frost-damaged soybeansfor feed.
The data on frost-damaged soybeans indicate that extruded immature soybeans have the same feeding
value as extruded mature soybeans.
Either can replace soybean meal without adversely affecting performance.
Pigs on a low-test-weight oats diet
had poorer feed efficiency than pigs
on com-soybean meal diets or an
oats-plus-fat diet.
When feeding low test-weight
sorghum to swine; we found that
grower and finisher pigs can utilize
sorghum with test weights as low as
45 pounds per bushel without adversely affecting results. Performance did
tend to decrease, however, when pigs
were fed diets containing sorghum
weighing 35 pounds per bushel.

he Southeast Research Farm is
entering its 32nd year of agricultural research for southeastern
South Dakota.
On May 3, 1956, a non-profit
organization, the Southeast Experi-
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ment Farm Corporation, was begun;
local farmers wanted research that
would apply to southeastern South
Dakota conditions. They particularly
wanted help in improving soil fertility
and crop production; preventing and
controlling soil erosion; adopting
sound farming practices; in using
pastures and roughages, grains, and
other feeds; and in the buying and
selling of livestock.
Those were very wise thoughts for
a group of farmers to have. There
isn't anything we have ever needed to
add or delete from this mission.
The Southeast Research Farm is
the link between lab and field. Most
of the time, it is the final testing
ground where producers can see and
evaluate new technology before
adapting it to their operations. We
will be happy to show you around the
farm anytime you stop by. 0

Dale Sorensen is manager of the Southeast Research Fann 6 miles west and 3
miles south of Beresford. The farm phone
is 563-2989. Spring andfall tours are
held.
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Northeast Research Station

Research
'next door'
Jim Smolik

he Northeast Research Station
extends the reach of the Plant
T
Science Department from the SDSU
campus at Brookings to a 80-acre
farm "next door'' to crop producers in
northeastern South Dakota.
This opens up an additional channel of communication between
researchers -and producers.
. Researchers learn first-hand from
producers about their problems. Producers see the latest in crops and
methods adapted to climatic conditions in their own area.
Area farmers are, in fact, taking an
increasing interest in the station.

Attendance at our farm tours has
risen steadily, and a new record of
500 visitors was set last summer.
Any time during the growing season visitors are welcome to stop by
and judge the side-by-side performance of small grain, row crop, and
alfalfa varieties, numerous herbicide
and fertilizer treatments, and other
agronomic practices.

he 1992 research agenda
reflects changes in emphasis in
several areas.
Soybeans are becoming a major-

T
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and profitable-crop in the northeast.
The 1992 soybean research agenda
will expand under the direction of Dr.
Roy Scott, new soybean breeder in the
SDSU Plant Science Department.
Studies will include soybean variety
development and the effects of row
spacing and plant population on yield.
In response to requests from area
crop producers, we will initiate a
series of no-till crop rotation studies
with special emphasis on herbicide
performance. Crops will be corn,
soybeans and spring wheat.
Meanwhile, the continuing herbicide testing and demonstration program will evaluate herbicide performance in com, soybeans, alfalfa, flax,
sunflowers, dry beans, potatoes, ah'.d
spring wheat.
Other programs planned for 1992
include variety testing of alfalfa;
spring wheat, durwn, oats, barley,
rye, winter wheat, triticale, soybeans,
and com. We also hope to increase
our testing of alternative crops,
including minor oilseeds such as
canola. The performance of a number of big bluestem selections will
also be evaluated.
A 5-year study designed to
improve fertilizer nitrogen recommendations for com will be concluded. We will begin a study to measure
the influence of several crop rotations
on disease development in potatoes.
The farming systems studies, initiated in 1985, will also end in 1992.
These long-term crop rotation studies
compare the agronomic, economic,
and environmental performance of
conventional, reduced-till, and alternative (organic) crop production systems.
We will have completed at least
two cycles of all rotations in these
studies in 1992, which should enable
us to more accurately judge the relative merits of these systems.

S

everal recent acquisitions have
substantially enhanced our
research capabilities.
An automated weather station
now enables us to more accurately
measure climatic effects on crop

Facing page: During a summer field tour at the Northeast station, area farmers examine small grain variety trials. Soybeans in the
foreground and other row crops will be highlights of the fall field tour. Above: Project Director Kathy Grady and her crew harvest a flax
plot. Both variety and breeding trials are conducted, the difference is that breeding trials contain experimental flax lines not yet released
to the public.
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development. A new office/storage
building was constructed in 1991.
It includes a small office area, a
work area/meeting room, handicap
accessible lavatories, showers, and
· a storage/shop area. This building
has already improved the safety
and efficiency of operations at the
station.
Both current and proposed
research and Extension activities at
the station are evaluated each year
by the Northeast Station Advisory
Board. This board consists of a
farmer representative and county
agent from each of the counties
( Clark, Codington, Day, Deuel,
Grant, Hamlin, Marshall, and
Roberts) in the northeastern region.
The board has helped to guide the
direction of research at the station,
insuring that much of the activity is
of direct benefit to area crop producers.
7

ost of the research conducted
at this station has been and
will continue to be of an applied
nature-science that can be quickly
put to work on a neighboring fann.
The research agenda will change as
the years go on, but the overall objective remains the same: to provide
crop varieties and crop production
techniques that will increase the production efficiency of northeastern
South Dakota farmers. 0

M

Dr. Jim Smolik is station director. The
Northeast Station is 15 miles north of
Watertown at the junction of U.S. 20 and
old Highway 81, or 2 miles west of the
South Shore exi.t of Interstate 29. Smolik
is based at SDSU; his phone number is
688-5543. An annual progress report is
printed by the station every year. Tours
are offered twice a year--a summer tour
with emphasis on small grains and a fall
row-crop tour.
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Antelope Range and Livestock Research Station

These cattle went to college
Ron Swan

he 8,300-acre Antelope Range
and Livestock Research Station near Buffalo appears to be a typical family-sized ranch in northwestern South Dakota. But how many
cows from a typical ranch "go off to
school" down at SDSU for a year or
so, and then return to the homeplace?
The cow herd ranges from 200 to
240 cow-calf pairs, depending on the

T

moisture situation. Almost all of the
cows in the present herd were born
and raised here but have spent a
year at Brookings where the amount
of feed given to the cow can be monitored daily, along with her growth
and production of her first calf.
The herd consists of three twobreed rotations, including HerefordAngus, Hereford-Simmental, and
Hereford-Tarentaise. The Hereford8

Angus rotation, common across the
U.S., serves as a base or reference
point for the others.
The Hereford-Simmental rotation
represents a larger, heavier-milking
cow that needs more feed and weans
a heavier calf, on average, compared
to tli.e Hereford-Angus cow. Cows in
the Hereford-Tarentaise rotation are
fairly close in size to the HerefordAngus cows, and weaning weights of

'

)

their calves fall in between the other
two rotations .
. Some of the cows are bred withinrotation to produce two-breed-cross
replacement females. Others are
bred to Charolais, Shorthorn, or
Limousin in a terminal cross. Firstcalf heifers are bred to sires with
proven low incidence of calving difficulty.
Data from breed comparisons here
at the Antelope Station are consolidated with data from across the U.S.
Different breeds may be used at the
other sites, but Hereford and/or
Angus at all locations serve as the
basis for the pooled breed comparisons. This consolidated set of data
might eventually provide the necessary breed comparisons needed to
estimate across-breed genetic values
(EPDs) for individual animals.

uch of the beef cattle breeding research at Antelope and
Brookings is related to efficiency of
production and to matching genetic
type to environmental and labor
resources.
For example, a cooperative project
between SDSU and Colorado State
University has evaluated grazing
behavior of cows differing in size
and milk production potential. Drylot studies in Brookings related cowcalf feed efficiency with milk production, cow size, calf sex, gross feed
intake, cow maintenance requirements, relative calving date, and calf
growth rate.
Adjusting such factors to reduce
costs of production is a goal of the
research. Production efficiency of
.the various breeds and ma ting systems is also of interest.
Another way to raise the profitability of the typical cow-calf operation may be retained ownership.
The Antelope Station has kept
ownership through slaughter of a
portion of each of the last several
calf crops. The feedlot bills come
to us.
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Facing page: Part of the calf crop for the past several years has been shipped to feedlot in a
study in which the cow-calf producer keeps ownership of the animals. Above: Sheep eat
cake on winter range at the Antelope station. The Great Pyrenees guard dog stays with the
sheep and is fed dog food while the ewes are eating. Lamb losses before the dogs joined
the flock were 70 out of 450 lambs. Our average each year now is 8 to 10.

The retained ownership project is
intended to add value to a commodity and keep those profits within the
South Dakota economy. Many South
Dakota calves are shipped to an outof-state feedlot.
In the project, carcass information
is collected to compare breed groups
for carcass traits. Relationships
between cow and calf traits, such as
between mature cow size and calf
carcass weight, are also of interest.
We think the system would particularly reward producers who have
superior cattle.
· Dr. Don Marshall is in charge of
the beef research at Antelope.

urrent sheep work includes a
study evaluating the total lifetime production of lamb and wool
from straight-bred Targhee vs. FinnDorset x Targhee ewes under conditions found at both the Antelope Station and at Brookings.
For the first time, we lambed a set
of crossbred ewes last September,
reasoning that such out-of-season
lambing would bring meat to the
market at times when the supply was
lower and prices perhaps higher.

C
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September lambing certainly has
another plus-the water buckets
aren't frozen and coveralls aren't
needed.
The Hampshire cross lambs were
ready for market by early February.
They weighed 122 pounds at 150
days of age.

s with many sheep operations, we have had a severe
predator problem with both coyotes
and foxes. In the spring of 1987, we
purchased our first Great Pyrenees
guard dog.
The dogs-we have had five individually and in pairs at different
times-take some guidance and
time. The repayment is this:
Although not all lamb loss is due to
predators, the summer before the
first dog, we lost 70 of 450 lambs .
The summer after, we lost 14 out of
425. Since then we have lost 8 to 10
in a year.
Dr. Lowell Slyter is in charge of
sheep research at the station.
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anchers in our area have been
interested in how to store big
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Cows are fed alfalfa hay as a protein supplement on winter range·at the Antelope station.
Calving starts in early February for first-calf heifers. An integral part of beef cattle breeding
at Antelope is concerned with matching genetic type to environment and labor resources.

round hay bales so they retain the
most feed value over a long time.
In the fall of 1989, we purchased
186 large round bales of locally
grown hay and stacked them in
three replications of eight different
stacking methods, including some in
the hay shed. We've been taking
core samples every year, and the
project will end in late 1992. Dr.
Martin Beutler is in charge of the
hay storage project.
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The wind tends to blow a lot out
here, and we wanted a shelter belt in
our calving pasture to protect the
newborn calves. In April of 1986,
we planted a twin-row/high-density
shelter belt in double rows 6 feet
apart with 5 feet between the trees
in each row and 35 feet between the
double rows.
The Siberian elm trees are now
about 15 feet tall after six growing
seasons. The other species-red
cedar, Russian olive, American plum,
and caragana-have also grown
well, and very few died. The shelter
belt is providing wind protection for
the young calves. We also see deer
and many bird species in the trees.
A new project starting this year by
Dr. Bok Sowell is a dual grazing
study to determine how many sheep
can be pastured simultaneously with
a given number of cattle and not
adversely affect range conditions.

esults of current research projects are available from the
Animal and Range Sciences Department, SDSU, Brookings SD 57007.
Results are also available at our
annual field day, held the second

R
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Cattle water at a windmill on winter range at
Antelope. Located 12 miles southeast of
Buffalo, the station covers 8,300 acres of
rolling prairie and wooded creeks and
draws. The cow herd ranges from 200 to
240 cow-calf pairs, depending on moisture
conditions.

Wednesday in September. Last year,
nearly 90 producers were on hand to
listen to the researchers' updates and
a guest speaker. 0

Ron Swan is Antelope Range Livestock Station superintendent. Also permanently
bP_sed at Antelope is Kirk Askin, ag
research technician. To reach the station,
go 12 miles east of Buffalo on Highway 20
and tum south for 2 miles. Station phone
number is 375-3664.
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Research stations

Getting there from here
esearch stations of the South
Dakota Agricultural Experiment Station are located all across
the state. One of them is somewhere
near you. Come out for the field day,
or stop by when you're in the neigh-

R

borhood. Bring along your questions and comments: the station
staff and researchers are always
ready to help.
This map shows the location of
the current out-state research sta-

11

tions. Additional directions, names
and phone numbers of staff, and
dates for this year's field days can be
found at the end of each station's
story in this issue of Fann & Home
Research. D

Central Crops and Soils Research Station

If it grows at Highmore

•••

Brad Farber

he Central Crops and Soils
Research Station is rarely
called by its formal name. More
often it's known as the Highmore
Research Fann..
Just as often, it's called the "Stress
Station."
Disastrous droughts in the late
1890s convinced Highmore area
farmers and ranchers that they desperately needed new crops-forages

T

that would, despite heat, moisture
stress, and wind, provide the feed
needed to support livestock through
good and bad years both.
In the spring of 1899, the Hon.
Frank Drew, a former legislator, and
his wife Lillie donated 11 7 acres of
land on the west edge of Highmore
to the Agricultural Experiment Station. Their stipulation was that the
land be used as a research station to
12

determine "drought resisting forage
crops."
Research began that spring, making the Highmore station the very
first operating research farm in the
north-central United States.
At the start of its 93rd consecutive
year of research, the Highmore
Rese~rch Fann operates under nearly
the identical mission as that established in 1899. Much of the current

~
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research continues to emphasize the
development, improvement, and
management of forages suited to the
stressful environmental conditions of
central South Dakota.
The scope of the research, however, has been enlarged to include small
grain and row crop varieties, soil and
crop management techniques that
prevent soil and moisture losses,
weed and insect control strategies,
soil fertility management, alternative
crops, and new trees and shrubs and
methods for increasing their survival.

F

orage crops being investigated
include numerous legumes
and annual, perennial, and warmand cool-season grasses. You'll see
alfalfa, mungbeans, cowpeas,
milkvetch, chickpeas, switchgrass,
big bluestem, sudangrass, foxtail millet, Siberian millet, teff, crested
wheatgrass, and intermediate wheatgrass in our test plots.
Small grains and row crops are
just as varied: spring wheat, winter
wheat, oats, barley, triticale, soybeans, com, grain sorghum, safflower, and canola.
Why so many different kinds?

Facing page: Dr. Arvid Boe, Plant Science Department, explains to tour participan~s how his
research team finds likely forages and then tests them for stress response at the Highmore
station. Above: No-till drills have streamlined since USDA brought this rig to the 1984 field
day. South Dakota farmers often say, "I saw it first ~t the field statio~." ~hose who visit
Highmore have just been saying it longer; Highmore 1s the oldest station 1n both the South
Dakota system and the north-central region.

Plant breeders at SDSU figure that
if experimental lines won't grow
under the heat and moisture stress at
Highmore, then they may not be
worth continued effort. During the
evaluation and selection phase of
variety development, it is extremely
important that one or more locations
provide an estimate of yield stability- the ability of a crop to perform
well under stress conditions as well
as in favorable environments.
Hardly a new sbsu variety has
been released without first being
tested at Highmore. For example,
the first -ever grass breeding in South
Dakota was done at this station. The
grass was smooth brome; the year
was 1901.
The creeping roots of yellow flowered alfalfas brought from Russia by
N.E. Hansen were first described at
Highmore. The characteristic was
bred into grazing-type alfalfas Teton
and Travois, released in 1958 and
1963. The first low-prussic acid varieties of sorghum, Rancher and 3913

30-S, were bred at Highmore. More
recently, three spring wheats and
five oat varieties have been released
in the past 5 years alone, after they
were tested at Highmore. A big
bluestem, Sunnyview, with excellent
forage and seed production, is new
this year because it performed so
well at Highmore.

second emphasis at Highmore
is improved management and
production practices that will optimize economic returns to producers.
We have seeding rate, row spacing,
and planting date studies; herbicide
research and demonstrations to illustrate the most efficient and effective
control measures; studies on biological and chemical control of insect
pests; plant disease research; residue
management practices to conserve
soil and water; and fertilizer calibration research to determine nutritional requirements of crops and forages.

A

Four years after seeding, Dr. Kevin
Kephart, Plant Science Department, dug
up two alfalfa plants. The bushy one with
the large taproot and about 30 shoots
comes from a plot with a very low seeding
rate. The one on the left with a pencil-slim
taproot and few tillers is from a highseeding-rate plot. In leaf-to-stem ratios
and forage quality, the two plantings
produced about equally under drought
stress, he says, since more plants in the
high-rate plot made up for spindly
individuals.

esearch on alternative forages
R
at Highmore compared the
potential of annual grasses and
legumes during late summer when
perennial cool-season grass pastures
are unproductive.
A one-time nitrogen fertilizer
application of 90 pounds nitrogen
per acre on crested wheatgrass pasture nearly doubled forage dry matter production and more than doubled protein yield per acre. Forage
yield increases due to residual fertilizer nitrogen the following year
(1990) were almost equal to firs t
year responses. Over the 2-year period, the 90-pound rate of nitrogen
increased dry matter yield by 2,800
pounds per acre. Seed yields in

The best thing a producer can do for seeded alfalfa is prepare a firm seedbed, says Dr.
Ed Twidwell, Plant Science Department. Alfalfa and other small-seeded forages must
have good soil/seed contact, and they must not be planted more than a half inch deep.
Rollers before and behind the seedbox on this planter meet those criteria.

1990 were more than doubled compared to the treatment where no
nitrogen was applied.
Nitrog~n applications at this site
and a similar study in Jones County
showed a return of more than $2 for
every one invested in fertilizer nitrogen. Phosphorus fertilizer did not
produce significant forage or seed
yield increases.

H

erbicides are continually
screened at Highmore for
effectiveness, cost, crop injury, and
carryover potential. The "escape"
and "failure" weed plots attract
many farmers and ranchers attending our field tours.
Considered one of the best of 13
field evaluation sites in North Dakota, South Dakota, and Minnesota for
woody ornamental plants, shrubs,
and trees, Highmore has been used
14

to support the release of several tree
and shrub cultivars in the past few
years. Cooperating in the projects
have been SDSU, the USDA Plant
Materials Center in Bismarck, N.D.,
the Soil Conservation Service, and
the ag experiment stations in the
three-state region.
These cul tivars are now in large
scale production and have been
extensively used for field and farmstead windbreaks, wildlife, recreation,
and highway rights-of-way plantings
in the Dakotas and Minnesota. 0

Brad Farber, manager of the Highmore
Research Farm, has his office in the Plan t
s ,(ence Department, SDSU (ph 6886139). Mike Volek lives at the farm ;
phone is 852-2829. The station is a half
mile west of Highmore on State Highway
14.

strength-its location. This means
research can be conducted under the
same conditions that producers in the
vicinity face. The Dakota Lakes
Research Farm is no exception. Its
research information can be immediately utilized by area farmers. Projects of this nature will continue to
receive high priority.
Dakota Lakes has an added advantage. Irrigation overrides many of the
site-specific problems of dryland
farming. In the semi-arid central part
of South Dakota, we can conduct
research under high yield, fully irrigated environments. The results from
many of these projects are applicable
to irrigated acres throughout .the state
and in some cases to dryland acres in
the more humid regions.
Irrigation on the farm allows us to
evaluate varieties and management
practices and to do breeding work in
both high and low stress environments
at the same location in the same year.

Dakota Lakes Research Farm

'Good' and 'bad'
years in one
Dwayne Beck

he Dakota Lakes Research
Farm is the newest member of
the South Dakota Experiment Station
family of out-state research centers.
In spring 1990, staff and machinery
from the James Valley Research Center east of Redfield were transferred
to land bordering the Missouri River
(Lake Sharpe) east of Pierre.
Research stations like Dakota Lakes
don't come into being overnight. Well
over 10 years ago, a group of producers along the Missouri River in central
South Dakota formed a nonprofit corporation, purchased land in 1989, and
began construction of facilities for

T

both irrigated and dryland research.
Substantial financial support came
from private producers; the major
state commodity organizations,
including Com Utilization Council,
Soybean Research and Utilization
Council, Wheat Commission, Crop
Improvement Association, and
Oilseeds Council; private industry;
and the Governor's Office of Economic
Development. At present, some work
remains to fully develop the support
facilities, but the field portion of the
station is essentially at full speed.
Each research station in the Experiment Station system has a particular
15

he relatively low-stress environment is made possible by the
T
ability to apply water very precisely
with drip irrigation lines, solid set
line, or through one of the three lateral move irrigation systems. Elsewhere on the farm, nature provides a
high-stress environment which we
can make even more severe by changing rotational intervals. Different
crop rotations also produce varying
amounts of weed, disease, and insect
pressures which provide opportunity
for research on these pests.
A good example of how this works
is the winter wheat breeding project
under the direction of Dr. Jeff Gellner
from the SDSU Plant Science Department. This season the project plots
follow irrigated soybeans and d.ryland
lentils and spring wheat.
Wheat following irrigated soybeans is like summer fallow in a
"good" year. Wheat following lentils
on dryland has low pest pressure but
substantial potential for water. stress,
like summer fallow in a dry year or
like wheat planted behind a noncereal crop. Dryland wheat following
wheat will produce high disease pres-

sure with moderate levels of water
stress (less water stress than behind
lentils, more than behind irrigated
soybeans).
These three very different environments have the same growing conditions during the season. So we don't
have to wait for a good year, a dry
year, or a year with high disease pressure to come along before we can
evaluate varieties under those condi~
tions. This greatly enhances our ability to identify superior material which
will perform well over the range of
conditions in South Dakota at differ-·
ent locations and in different years.
There are approximately 420 acres
being fanned at Dakota Lakes plus
about 300 acres of dryland in the Wheat
Commission rotation study being started west of the Missouri River. Of the
420 acres on station, about 170 are
devoted to strictly dryland cropping,
approximately 180 are irrigated every
year, and another 70 are managed
under only limited irrigation.

Facing page: Irrigation makes much of research at Dakota Lakes applicable to areas outside
the Missouri River region. Many research plots are field sized. Above: Flatbeds equipped
with theater seats on risers made the first tour at Dakota Lakes just a little more stylish and
comfortable than the bales usually offered to visitors at field stations. Dwayne Beck;
manager, outlines what the participants will see. A major farm magazine listed the farm's
field day as one of the "1 Omost exciting field days in the nation."

he fixed rotations on the dryland portion of the farm are
more intense at times than those
used by many producers in the area
because we want to test tough conditions even in relatively good years.
They also provide some situations
that will be as good as possible under
dryland conditions at Pierre. They are
not designed to be model rotations
for producers in the area.
One rotation consists of winter
wheat followed by com or sorghum,
followed by early season oilseed
crops like flax, safflower, etc .. Each
crop in each rotation is present every
year. This rotation provides a low
pest, low winter kill, moderate to
high water stress opportunity to test
winter wheat variables; a low to
moderate water stress for the Pierre
area, low pest environment for com
and sorghum work; and a low pest,
moderate to high water stress setting
for the early season oilseed crops.
Another rotation is spring wheat
and winter wheat followed by com or
sorghum and then soybeans or sunflowers. This rotation provides a high

water stress, low pest environment
for the spring wheat, or for winter
wheat if planted in the soybeans. The
second-year wheat is a high pest (disease), moderate to low water stress
situation. The com or sorghum is
under low pest and low to moderate
water stress. The soybeans and/or
sunflowers are in a low pest, high
water stres·s environment.
The last fixed rotation consists of
winter wheat and then soybeans or
sunflower, which precede com or
sorghum followed by early season
legumes like field pea, lupine or
lentils. Winter wheat has moderate to
high water stress; low pest pressure;
and a higher probability of winter kill
than in the other rotations because little or no standing stubble remains
after harvest. The soybeans and sunflowers experience less water stress
than in the other rotation, while the
opposite is true for the com and
sorghum. The early season legumes
have high water stress. The short
interval between crops produces more
disease potential for the broadleaved
crops than in the other rotations.
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he fully irrigated portion of the
farm is now cropped mostly to
continuous com or com-soybean
rotations. Ridge-till practices are
used on some of this land and no-till
on the rest. Water is applied through
one of three lateral move irrigation
systems or a center pivot equipped
with low pressure (15 psi or less),
360-degree spray nozzles.
The lateral move systems allow
extremely precise irrigation and
make establishment of research plots
much easier since the machines move
straight and all nozzles are the same
size and spacing. The laterals are
designed to apply water at the same
rate as the outside span of a full
quarter-section system with a capacity of 950 gallons per minute having
the same nozzles. This is the portion
of a center pivot which applies water
the fastest and experiences the most
difficulty with runoff.
In other words, irrigation at Dakota L.akes is done with a worst case situation in terms of potential runoff
but the best case for energy savings.
If management practices can prevent

T
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Advisory. Board
Inigation provides low stress, nature provides high stress, all in the same year at the same
location-Dakota Lakes. Three irrigation machines are lateral moves equipped with lowpressure nozzles, which allow the very precise irrigation needed in research plots, which at.
Dakota Lakes are often field size.

runoff at Dakota Lakes, they will
work well under producers' pivots.

M

uch has been made of the
fact that almost all of the
Dakota Lakes Research Farm is managed as no-till.
We have our reasons. The first is
economic. Our two tractors are
underpowered for conventional
tillage; in no-till, the biggest implement is the drill. We could take the
time and spend the money for fuel to
conventional-till over 700 acres of
land, but it would be labor, time, and
money diverted from research, and it
is uncertain if the job performed by
this small equipment would accurately simulate operations by "normal"
sized equipment.
A second, and more important,
. reason for using no-till is that, as
researchers, we should be evaluating
new concepts or methods.
To this end, no-till allows us to create research situations every year that
occur less predictably under conventional management. While some
research is best done using practices
identical to those of producers, as at
farmer-cooperator sites across the state,
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field stations give us a chance to work
under a wider variety of conditions.
And the place to discover problems
with a system is on a research farm,
not in producers' fields.
Some of the benefits and risks
associated with no-till take at least
several years to show up. Risks
should be "discovered" in sufficient
time to allow research aimed at
avoiding, minimizing, or controlling
it before producers encounter the
same situation. Meanwhile, benefits
should be defined as soon as possible
-so that producers can take maximum
advantage of them. The compliance
provisions of the 1990 farm bill, for
example, will necessitate a substantial number of producers to adopt
high residue farming techniques no
later than the 1995 growing season.

agribusinessmen that helped to make
it a reality are very proud of the facility and its future. The farm's field day
has been listed as one of the "10 most
exciting field days in .the nation" by a
major farm magazine. Every one
involved with Dakota Lakes is intent
on preserving that distinction. 0

he number of visitors at Dakota Lakes during 1992 is expected to increase from the more than
2,000 that stopped by last year.
Three full-scale field days and over
20 smaller workshops and schools
are scheduled throughout 1992.
The staff of the Dakota Lakes
Research Farm and the producers and

Dr. Dwayne Beck, SDSU associate professor of plant science, is manager of Dakota Lakes Research Farm (phone 2246357), which is located 17 miles southeast
of Pierre at the junction of State Highway
34 and Canning Road. Tours scheduled for
late summer are August 12 for the South
Dakota No-Till Association tour; and
September 16 for the regular fall field day.
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West River Research & Extension Center

'Team approach'

•

Bob Gartner

ot many years ago, some
"State College" faculty rode
N
the Chicago Northwestern Rail&

road whenever they needed to go
from Brookings to experiment stations at Highmore and Cottonwood.
I made that trip by rail a few
times in the late 1950s to collect
data for a grazing study. At that
time, range grazing studies with cattle and sheep were still fairly new
subjects.
In the late 1960s, the SDSU
administration decided that the few
staff members "squatting'' at the
USDA experiment station at Newell
and in Rapid City could more efficiently serve the public from one
facility. Rapid City was chosen, and
the West River Agricultural Research

& Extension Center was created.

Consolidation under one roof permitted a constructive "team
approach." The problems that this
staff helps West River people solve
are not always neat, one-category
problems. They overlap.
Consequently, our work in the
Center also overlaps, crossing not
only college departmental lines but
also the three main functional areas
within the College: research, Extension, and teaching.

uch of the work done by the
Center's Extension specialists
may be considered a form of
research. For example, Curtis Hoyt
has analyzed farm and ranch

M
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accounting and production figures in
nearly every West River county. His
"research," conducted with the aid of
producers, enables families to.
improve operational and accounting
procedures and business income.
Curt recently spent 3 weeks on educational leave in Russia, visiting collective state farms and recently privatized cooperative farms as well as
the Tver Agricultural Institute.
Researchers also conduct farm
and ranch tours and participate in
field days. Besides their regular
responsibilities, Center faculty also
assist with events such as the Black
Hi\ls Stock Show, Central States Fair,
We~tern Junior Livestock Show,
.41111
Western Junior Home Economics
,..
Show, Western Junior Rabbit Show,

and the Governor's Ag Conference.
Youth education in range, pasture,
and land judging receives special
emphasis through activities like
South Dakota Rangeland Days and
the Old West Regional Range Judging Contest. These events reach
about 450 western South Dakota
young persons annually. Dr. Jim
Johnson, Extension range specialist,
in charge of this program, also has a
split appointment with 20% research
responsibility.
Other educational efforts organized by West River Center staff have
been in traditional classroom/field
laboratory settings. Rapid City faculty
have taught credit and non-credit,
undergraduate and graduate range
management courses for Extension
agents, federal land managers, ag
lenders, and landowners.

n the midst of all this activity,
the Center's staff remains committ~d to helping individuals. In
tum, individuals help us. Landowners' contributions to research and
demonstration projects are invaluable, for with their cooperation the
project becomes specific to West
River conditions and needs.
Recently, a study comparing various types of mechanical range renovation implements was completed.
There are 10 years of data to sift
through. Preliminary analyses indicate the following.
Mechanical treatments consistently allowed more precipitation to
enter the soil, leading to a twofold
increase in forage production. Furrowing on the contour reduces
runoff, soil erosion, and siltation of
streams and lakes, so contour furrowing has some real environmental
benefits, too.
In the fall of 1990, a study was
started on a hydrologic unit of Rapid
Creek near Pactola Reservoir. The
goal is to compare soil moisture and
kinds and amounts of understory
vegetation under different densities
of ponderosa pine. During the 1991
growing season, soil moisture at
depths of 30 and 60 cm was moni-

I
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Facing page: Ranchers, aware that gains and profitability start with good pastures, gather at
a range monitoring workshop. Here they learn how to look for and measure all influences on
range health. Above: Back in the "classroom," Dr. Jim Johnson, range specialist, poses a
question: Given current range condition, rainfall this spring, the pests you predict, and all the
other conditions you saw, how many animals would you put in the pasture this yea(!

tored every 21 days at 81 locations
using a neutron probe.
Soil moisture was vastly lower
with increasing pine canopy cover,
suggesting that in dense pine stands
only a small portion of precipitation
reaches the soil. As a result, both
. quantity and diversity of understory
vegetation is reduced.
This suggests that intensive management of ponderosa pine with
both the chain saw and prescribed
fire can lead to increased soil moisture, improved productivity of understory vegetation for the benefit of
livestock and wildlife, more ground
water, and increased streamflow.
The study is supported by the Soil
Conservation Service and U.S. Forest
Service and will continue for two
more growing seasons.
John Bechtold, former graduate
student, identified eastern red cedar
and smooth sumac as problem
species encroaching on rangelands in
19

Gregory County. In November 1990
Greg Reeves, associate Extension
range specialist, Extension agent
Jonathon Holmes, and I met with
landowners to discuss the problems
and seek a solution.
Based on previous prescribed
burning research in similar grassland, fire was identified as the most
cost effective and environmentally
sound treatment. Reduction of the
woody plant cover is planned, with
supervisory burning assistance from
personnel of the South Dakota Division of Forestry. Local fire departments and South Dakota Game, Fish
& Parks personnel will assist.

he mobile laboratory concept
is especially useful for Center
agronomists Harry Geise and Clair
Stymiest, who conduct research and
demonstrations on many West River
farms. The diversity of topography,

T

indicate not only yield response, but
also increased winter survival, higher
weight per bushel, and higher protein content of the grain.
Grain and forage production studies of small grain and millet indicate
that harvesting those crops for forage
often returns more dollars per acre
than harvesting the crop for its seed.

,afhile we are stationed here to

Dr. Bob Gartner, range ecologist and director of the West River Research and Extension
Center, has brought a portable soil moisture meter, otherwise known as a neutron probe to a
casing permanently anchored in the range site. He has found that mechanical treatments of
the range allow more precipitation to enter the soil, generally resulting in a twofold increase in
forage production.

soils, and climate in the West River
area dictates such site-specific methods, and the "lab on wheels" can
respond quickly to local problems.
For example, in 1991 Stymiest
conducted studies in Pennington
County to evaluate timing and type
of herbicide to control weeds on
summer fallow and use of surfactants and ammonium sulfate with
Roundup herbicide.
Another study evaluated the effectiveness of fungicides for controlling
leaf destroying plant diseases in
spring and winter wheat. A longterm project near Hayes studies five
different crop rotations maintained
with reduced or no-till methods. A
project in Stanley County evaluates
· winter wheat varieties planted no-till
into millet stubble.
Summer tours of research and
demonstration plots monitored by

Stymiest and Geise are conducted
each year at many locations.
The crops and soils research unit
under Geise conducted 83 separate
research studies during 1991 in eight
West River counties at 14 separate
sites. Over 70 percent of the effort is
directed toward wheat production,
with the remaining 30 percent divided between 12 other cereal, grain,
and oilseed crops.
In most of these plots, varieties
are screened for yielding ability and
grain quality; resistance to disease,
insects, and lodging; and other characteristics such as earliness, winter
survival, and drought resistance.
Research was initiated in 1991 to
investigate the adaptation of minor
oilseed crops to reduced tillage, row
spacing, and herbicide applications.
Starter fertilizer studies conducted
over several years with winter wheat
20

WY serve West River clients, our
work can also have a statewide
impact. Proof of that is the research
by Dr. Marty Beutler, ranch
economist. His 1991 comprehensive
economic study showed that ag is a
$13.2 billion industry in South Dakota, the largest in the state. The beef
industry alone accounted for $8. 7
billion of agriculture's contribution.
This information has been provided to over 10,000 people overthe
last year, and economists in several
nearby states plan to adopt his methods to conduct similar surveys.
George Black, west district Extension supervisor, has administrative
responsibility for Extension agents in
all West River counties except Stanley,
Gregory, and Tripp. George has been
officed in the Center since he moved
to Rapid City from Marshall County in
1983. In 1991, he assisted in developing a proposal to fund Extension programs on the Pine Ridge reservation.
USDA provided a grant, and George
has been responsible for implementation of the program operating from an
office at the Rocky Ford SchooL Late
in 1991, Mamta Israni and John Mills
were employed as Extension agents
for the program. Both work closely
with West River Research & Extension
Center Staff. 0
Dr. Bob Gartner, SDSU professor of
range science, is also West River Research &
Extension Center director. The Center is at
801 San Francisco Street on the Central
States Fairgrounds, telephone is 394-2236.
Persons with farm, ranch, range, crop, livestock, or accounting problems are welcome
to stop lJy or call. If the answers are not
available at the Center, they may be just a
phone call away at the SDSU campus.

•

•

••

research funding briefs

The SDSU Collese of AaricUlture
aad Blolopcal Sdeaces recehes
pants and eont:racta for research
and semee projects. Punds
reeelved &om. Deeem.ber 1991'
dlrougb Ap'1) 1992:

l

• $2,000 from Grand River Cgoperative
Grazing District, Inc., to inv~tigate ~
r~i~donshi1>, bc:tween momtoiing and

ra!lle condition data. Patrici8 S.
Johnson, Animal cind Rttnff Sciences,
"project director.

·

• $28,250 from American Soybean
Association for regulation of soybean
Rower abortion. Nell Rftse,
Biology/Microbiology, project director.
• An additional $95,000, $67,376, and
$6,000, re~ly, from University of
Minnesot•, United.0-iry ~ustiy of
Sou~ Dakota, and Valley Queen .
Cheese for dairy foods research center

at die Uni~ of M,innesota and
SDSt:J. Jolin Parson,s, ·Dairy Science_
pro,kct atrector. +

• $52,440 from>Putdue University for
mapping quantitative trait loci using
molecular mar:kers ip cu}tlvated oats.

• An additional $1,469,550 from USDA

for construction of Northern Plains
Bio~tress Laboratory. .Ray Moo,;e,
Agricultural &periment Statio~ project
di.rector.
··
• $55,600 from Fiber-Tech lndmtries,
Inc., for sandwich panel testing an<l
evaluation. G2ry An<lerson. Agricultural
Engine:ering, projict:director.

• An additional $2.000 from the U.S.
Small Business Adminfstration for
SDSU ,tudent teams to provide
,, management conrufting services to
local busines~. Riphard Shane,
Economics, project director.,

!.Dale R ~ Plant Science, project
:director.
• An ~ditional $800 from the' U.S. '

Small Business Administration fof

•

• '.An additional $10,000 from U.S.
Department of Interior, Fish and
Wildlife Service to study Rodeo
herbicide effects on wetland biota. Ken
Higgins, Wildlife tznd Fisheries Scienct.S,
,,.Yprofect director.

• $1 <i,944 froni U.S. Del)frttnent of
Interior, Fish and Wildlife Service for
Conservation Reserve Progra~ grazing,
haying, and non-game bird study. Km
Higgins, Wildlife and Pislwies Sciences,
project director.
$10,000from South Da~ta Pork
Producers Council to study effect of
antibody and toxin on mulberry heart
disease COl'll~ in the weaned pig.

SDSU student teams·to provide
manatemeni'consulting se!l'Vices to
focal businesses. Richard Shane,
Ecohami~ project director.
, $30,000 from USDA to develop
conservation plans foJ highly erodible

lands. ,Thomas Schumacher, Plani
Scie:pce, project dirtctor. .
• $10,000 from Tennessee Valley
Authority for fertilizer tests and
demonstradons·. Howard·Woodar~
Plant Sc~ project dir«tor.
• An additional $13,500 from South
Dakota Weed & Pest Conttol
Commission for noxious weeds project.
Leon Wrage qnd Paul Johnson, Plant
Sdence, proJ«t dir,ctors.

George~ Animal and Range
Sdsn~ project di.rtaot.

• An additional $25,000 from March of
Dimes Birth Defects Foundation for
evaluation of human sperm chromatin

• An additional SS.000 from U.S. Fish
·and Wildlife Service for evaluation of
late-manning cultivars of alfalfa for

wildlife cover. Ken Higgins, Wildlife and
Pisheriu &iimca, pro}«t dirt.aor.

structure as related to fertilky and .
exposure te genotoxic agents. Donald
Bveluon. Biochemistry, project director•

•
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• AJl ,additional $4;000 through S.D.
Game. Fish and Parks for wildlife
research projects. Les Fl.ake, Ken
Higgins, Don Hubbar4 Jonathan
Jenkins, Wildl.lfe and Fisheries Sciences,
project directors.
• Ari additional $17,000 for

modifidltion of researcll'work order
from U.S. Department of Interior, Pish
and Wildlife Service for interiot le•
tern and piping plover survey, Missouri
River, South Dakota. Ken Higgins,
Wildlife and Fisheries Sciences, project
director.
• $9,000 from U.S. Department of

.b;ltefior, Fish & Wildlife· Service to
upd~te and print wedands values and
management brochure. Charles Betry,
Wildlife & Fisheries Sci.ences, pro')eg.
director.
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Calendar of Events
Date

Event

Person to Contact

July
June 27July 1
American Home Economics Association, Denver
7-8

Virginia Clark, Dean, College of Home Economics

Rangeland Days, Lemmon

Vince Gunn, Extension Agent, Bison

Northeast Research Station Tour, 5-9 p.m.

Jim Smolik, Manager, SDSU

American Society of Animal Science, Laramie, Wyoming

Terry Goehring, Extension Beef Specialist, Rapid City

12

S.D. No-till Association Tour, Dakota Lakes Research Farm

Dwayne Beck, Manager, Pierre

23

McCrory Garden Party, Brookings, 6 p.m. to dark

Norm Evers, Horticulture Department, SDSU

8

August
2-8

Sept.

1-7

South Dakota State Fair, Huron

10

Northeast Research Station Tour, 5-9 p.m.

Jim Smolik, Manager, SDSU

16

Da~ota Lakes Research Farm Fall Tour

Dwayne Beck, Manager, Pierre

